Phenotypic characterisation of cytomegalovirus DNA polymerase: a method to study cytomegalovirus isolates resistant to foscarnet.
A phenotypic method was developed to test mutations in the human cytomegalovirus (HCMV) DNA polymerase gene (UL54) suspected to confer resistance to foscarnet. This method was used to determine the biochemical phenotype of wild-type and mutated HCMV DNA polymerases that had been synthesised in vitro as follows. The UL54 genes were amplified from foscarnet-resistant and -sensitive isolates by PCR and the products were cloned into an expression vector under the control of a T7 promoter. Mutations were introduced by site-directed mutagenesis into wild-type gene UL54 and then polymerases were synthesised by using a commercially available coupled transcription/translation system. Polymerase activity was measured with and without foscarnet by detecting the incorporation of digoxigenin-labelled nucleotides into the growing DNA chain. The results of this non-radioactive assay were consistent with those obtained with the conventional radioactive assay. It was found that the activity of polymerases containing the V715M or E756K mutations was inhibited by foscarnet at concentrations 70- and 30-fold higher than that of wild-type polymerase, respectively. Change N495K and a combination of changes K415R and S291P, both observed in foscarnet-resistant isolates, induced a 5- and 10-fold decrease in susceptibility to foscarnet, respectively. This non-radioactive phenotypic assay could be useful for the characterisation of mutations that confer HCMV resistance to foscarnet.